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(57) [Abstract] 
[Objective] 

With polyester resin which administers hot water contact 
process for inactivation of condensation catalyst ,maintains 
low moisture content to be possible, therefore, it possesses 
moldability which is stabilized, can acquire useful polyester 
resin in especially injection blown bottle or other formation, 
post-treatment method of polyester resin is offered. 

[Constitution] 

ethylene terephthalate unit is designated as main constituent 
repeat unit , contacting with hot water polyester resin which is 
produced melt condensation polymerization and by solid 
phase condensation polymerization doing underexisting of 
condensation catalyst , until it dried aforementioned 
condensation catalyst after inactivation and under heating, 
next, resin temperature at least 60 deg C ago orless, between 
0.010 kg water /kg vapors, post-treatment method . of 
polyester resin which administers post-treatment which is 
cooledunder vapor atmosphere of absolute humidity below 

[Claim(s)] 
[Claim 1] 

ethylene terephthalate unit is designated as main constituent 
repeat unit , contacting with hot water polyester resin which is 
produced melt condensation polymerization and by solid 
phase condensation polymerization doing underexisting of 
condensation catalyst , until it dried aforementioned 
condensation catalyst after inactivation and under heating, 
next, resin temperature at least 60 deg C ago orless, between 
0.010 kg water /kg vapors, post-treatment method . of 
polyester resin which administers post-treatment which is 
cooledunder vapor atmosphere of absolute humidity below 

r — *, — , 
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and makes feature 
[Claim 2] 

post-treatment method . of polyester resin which is stated in 
Claim 1 which designates heating temperature when drying as 
90- 160 deg C 

[Claim 3] 

post-treatment method . of polyester resin which is stated in 
Claim 1 or 2 which designatesvapor which it cools as air 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards post-treatment method of polyester 
resin , furthermore details with the polyester resin which 
administers hot water contact process for inactivation of 
condensation catalyst , have the moldability which is 
stabilized, can acquire useful polyester resin in especially 
injection blown bottle or other formation, it regards 
post-treatment method of polyester resin . 

[0002] 

[Prior Art] 

From until recently, polyester resin , for example 
polyethylene terephthalate resin to be superior in mechanical 
strength , chemical stability , transparency , gas barrier 
property , safety and hygiene , etcbecause it is a light weight 
with also, relatively inexpensive , be used widely as or other 
bottle etc for various food and beverage , usually, bottomed 
tubular premolded article injection molding to do these 
bottle , the reheating doing premolded article , after softening 
and inside blow molding mold it isproduced by drawing blow 
molding doing. 

[0003] 

And, polyethylene terephthalate resin which is produced 
doing by under existing of common antimony compound and 
germanium compound or other condensation catalyst mainly, 
melt condensation polymerization and solid phase 
condensation polymerization is used for or other bottle for 
these food and beverage „ but cyclic trimer or other 
by-product occurs in resin in time of the injection molding or 
other melt molding of premolded article , cyclic trimer etc 
pollutes blow molding mold , productivity greatly there was a 
or other problem which decreases because of the mold 
cleaning . 

Vis-a-vis this, in order that it occurs by-product of that melt 
molding time reduction , inactivation is done method 
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(Reference such as for example Japan Examined Patent 
Publication Hei 7-l4997disclosure , Japan Examined Patent 
Publication Hei 7-375 15disclosure . ) which is proposed 
catalyst in resin by administering hot water contact process 
which contacts with hot water resin after solid phase 
condensation polymerization , it is effective to prevention of 
the mold fouling , it is verified . 

[0004] 

On one hand, as for polyester resin which is represented in 
polyethylene terephthalate resin , with molten state molecular 
weight decrease happens with hydrolysis , decrease from 
factthat it has possessed or other deficiency where mechanical 
strength or other property as molded article ,drying resin 
which usually, is produced under heating,fiirthermore, keeps 
under air and inert gas atmosphere where dew point islow 
action, Even at time of also, molding and fabrication it dries it 
is done underheating. 

But, after said treating dries under heating, regarding 
polyester resin which administers aforementioned hot water 
contact process with this inventor or other 
examination,although, after cooling moisture content when 
packing in comparison with the resin which does not 
administer said treatment to show high value,not be able to 
acquire polyester resin of low moisture content which is 
stabilized in continuous , There is a problem that it maintains 
becomes difficult in the state which stabilizes bottle or other 
moldability it was ascertained . 

[0005] 

[Problems to be Solved by the Invention] 

As for this invention, considering to aforementioned present 
state , beingsomething which it is possible, therefore, with 
polyester resin whichadministers hot water contact process for 
inactivation of condensation catalyst , maintains low moisture 
content be able to do this invention, therefore, it possesses 
moldability which is stabilized, can acquire useful polyester 
resin in especially injection blown bottle or other formation, it 
offers post-treatment method of polyester resin it makes the 
objective . 

[0006] 

[Means to Solve the Problems] 

As for this invention, drying after description above hot water 
contact process and underheating, after that, case where it 
cools resin humidity of atmosphere finally has exerted 
influence on moisture content of resin which is acquired, 
discovering , being something which it candepend with on 
callous, therefore, this invention to designate the ethylene 
terephthalate unit as main constituent repeat unit , Contacting 
with hot water polyester resin which is produced melt 
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condensation polymerization and by solid phase condensation 
polymerization doing under existing of condensation catalyst , 
it dried theaforementioned condensation catalyst after 
inactivation and under heating, until next,resin temperature at 
least 60 deg C ago or less, between 0.0 10 kg water/kg vapors, 
post-treatment method of polyester resin which administers 
post-treatment which is cooledunder vapor atmosphere of 
absolute humidity below. It makes gist . 

[0007] 

[Embodiment of the Invention] 

With polyester resin where polyester resin in post-treatment 
method of polyester resin of this invention was produced 
dicarboxylic acid component which designates terephthalic 
acid as main component and the diol component which 
designates ethyleneglycol as main component , melt 
condensation polymerization and by the solid phase 
condensation polymerization doing after esterification 
reaction , and under existing of condensation catalyst 
designates ethylene terephthalate unit as main constituent 
repeat unit , Ratio which ratio occupying in dicarboxylic acid 
component of terephthalic acid occupiesin diol component of 
80 mole % or more , ethyleneglycol being 80 mole % or 
more , it is desirable for ethylene terephthalate unit to occupy 
64 mole % or more of constituent repeat unit , ratio which 
ratio which isoccupied in dicarboxylic acid component of 
terephthalic acid occupies in diol component of 95 mole % or 
more , ethyleneglycol being 95 mole % or more , furthermore 
it is desirable for ethylene terephthalate unit to occupy 90 
mole % or more of constituent repeat unit . 

ethylene terephthalate unit under aforementioned range, 
means with that mechanical property and heat resistance as 
molded article are inferior. 

[0008] 

for example phthalic acid , isophthalic acid , phenylene dioxy 
dicarboxylic acid , 4,4&apos; -biphenyl dicarboxylic acid , 
4,4&apos; -diphenylether dicarboxylic acid , 4,4&apos; 
-diphenylketone dicarboxylic acid , 4,4&apos; -diphenoxy 
ethane dicarboxylic acid , 4,4&apos; -diphenylsulfone 
dicarboxylic acid , 2,6-naphthalenedicarboxylic acid or other 
aromatic dicarboxylic acid , hexahydroterephthalic acid , 
hexahydroisophthalic acid or other alicyclic dicarboxylic 
acid , and succinic acid , glutaric acid , adipic acid , pimelic 
acid , suberic acid , azelaic acid , sebacic acid , undeca 
dicarboxylic acid , dodeca dicarboxylic acid or other aliphatic 
dicarboxylic acid , or other one, two or more kinds , may be 
used furthermore as dicarboxylic acid component otherthan 
terephthalic acid , as copolymer component . 

[0009] 
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As glycol component other than also, ethyleneglycol , for 
example trimethylene glycol , tetramethylene glycol , 
pentamethylene glycol , hexamethylene glycol , 
octamethylene glycol , decamethylene glycol , neopentyl 
glycol , diethylene glycol , polyethylene glycol , 
polytetramethylene ether glycol or other aliphatic diol , 1,2- 
cyclohexanediol , 1,4- cyclohexanediol ,1,1- cyclohexane 
dimethylol , 1 ,4- cyclohexane dimethylol or other alicyclic 
diol , and xylylene glycol , 4,4&apos; -dihydroxy biphenyl , 
2,2- bis (4 &apos; -hydro xyphenyl ) propane , 2,2- bis (4 
&apos; -;be -hydroxyethoxy phenyl ) propane , bis (4 
-hydroxyphenyl ) sulfone , bis (4 - ;be -hydroxyethoxy 
phenyl ) sulfonic acid or other aromatic diol , or other one, 
two or more kinds , may be used as copolymer component . 



[0010] 

Furthermore, polyfunctional component , or other one, two or 
more kinds of for example glycolic acid , p- hydroxybenzoic 
acid , p- ;be -hydroxyethoxy benzoic acid or other 
hydroxycarboxylic acid and alkoxy carboxylic acid , and the 
stearyl alcohol , benzyl alcohol , stearic acid , benzoic acid , 
t-butyl benzoic acid , benzoyl benzoic acid or other 
monofunctional component , tri carbaryl acid , trimellitic 
acid , trimesic acid , pyromellitic acid , gallic acid , 
trimethylol ethane , trimethylolpropane , glycerol , 
pentaerythritol or other trifunctional or greater , may be used 
as copolymer component . 

[0011] 

As for production of polyester resin in this invention , in 
basic , with theusual manufacturing method of polyester 
resin . 

Namely, with aforementioned copolymer component which 
terephthalic acid and ethyleneglycol , according to need 
isused, throwing to slurry preparation tank , mixing under 
agitating, under ambient pressure ~ pressurizing and under 
heating, to transport polyester low molecular weight 
substance after the esterification reaction , as esterification 
reaction product which is acquired to condensation 
polymerization tank with starting material slurry and forming 
and esterification reaction vessel , under existing of 
condensation catalyst , under the vacuum as vacuum 
gradually from ambient pressure and under heating, melt 
condensation polymerization doing, continuing, it transports 
to solid phase condensation polymerization equipment , solid 
phase condensation polymerization does under heating. 
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[0013] 

X. xXT^Ht&JSI*. y-vE£LT. aft 
0.1 IMPa KIT. *?£L<li 0.06MPa WTCDE* 
Tt\ aft 150-280 deg C. #£L<I± 180-270 
deg C. MI-*f*L<l* 220-265 deg C (DSitTr 
«E**t. X. ^MSttftli. fft»BE-C. aft 
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[0014] 
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;i^x^A<b£&. XI*/;&tf.^Mb£$l£ 
[0015] 
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Furthermore you can do these with continuous system , or 
batch system , also, esterification reaction vessel , 
condensation polymerization tank , and solid phase 
condensation polymerization equipment are possible 
respectively as one step also as the multistage . 

[0012] 

Here, as for manufacturing starting material slurry , usually, 
with temperature of the ambient temperature -100 deg C, 
preferably 30-80 deg C, you can depend on mixing to 
uniform with aforementioned copolymer component which 
usually, according to need can use terephthalic acid and 
ethyleneglycol , preferably 1.0-3.0, furthermore mole ratio of 
diol component for dicarboxylic acid component , as range of 
the preferably 1.2-2.0. 

[0013] 

Under pressure of usually 0.11 MPa or less , preferably 
0.06MPa or less , usually 150 - 280 deg C, preferably 
1 80-270 deg C, furthermore you can do also, esterification 
reaction , with temperature of preferably 220-265 deg C as 
cage pressure, with absolute pressure , under vacuum of 
usually 10-0.01 kPa , preferably 5-0.05kPa ,can do also, 
melt condensation polymerization , with temperature of 
usually 21 0 - 300 deg C, preferably 250-290 deg C. 

[0014] 

As also, condensation catalyst , it can use for example 
germanium dioxide , four germanium oxide , germanium 
hydroxide , oxalic acid germanium , germanium 
tetraethoxide , germanium tetra -n- butoxide or other 
germanium compound , antimony trioxide , antimony acetate , 
methoxy antimony or other antimony compound , tetra -n- 
propyl titanate , tetra -i-propyl titanate , tetra -n- butyl 
titanate , titanium oxalate , potassium titanium oxalate or 
other titanium compound , etc among them, regardsto this 
invention, polyester resin which designates germanium 
compound , and/or , titanium compound as condensation 
catalyst isdesirable. 

[0015] 

Furthermore, it is desirable at time of condensation 
polymerization to coexist withaforementioned condensation 
catalyst , with orthophosphoric acid , tris (triethylene glycol ) 
phosphate , ethyl diethyl phosphono acetate , ethyl acid 
phosphate , triethylene glycol acid phosphate , phosphorous 
acid or other phosphorus compound as stabilizer . 

[0016] 

These condensation catalyst and addition to reaction system 
of stabilizer , step , of the option of aforementioned slurry 
preparation step, aforementioned esterification reaction step 
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or, are goodwith whichever of step of initial stage of melt 
condensation polymerization step , but as for the stabilizer , it 
is desirable to add to slurry preparation tank , as for also, 
condensation catalyst , the esterification reaction vessel (In 
case of multistage reactor of final step ), or, it is desirable to 
add to pipe etc which transports esterification reaction product 
to condensation polymerization tank . 

[00 17] 

resin after also, melt condensation polymerization , extracting 
from removal port which usually, isprovided in bottom part of 
condensation polymerization tank in strand , while water 
cooling doingor after water cooling , being cut off with 
cutter , it makes pellet , chip or other grain ,but to precede 
solid phase condensation polymerization , grain after this melt 
condensation polymerization , with dry state ,or, under 
nitrogen , carbon dioxide , argon or other inert gas atmosphere 
or under water vapor atmosphere or under water 
vapor-containing inert gas atmosphere , Usually 120 - Heating 
with temperature of 200 deg C, preferably 130-180 deg C, 
crystallization it does resin grain surface , it is desirable . 

[0018] 

Under nitrogen , carbon dioxide , argon or other inert gas 
atmosphere and under condition of atmospheric pressure or 
less , you can do the also, solid phase condensation 
polymerization , with temperature of usually 190 - 230 deg C, 
preferably 195-225 deg C. 

With this solid phase condensation polymerization , as 
furthermore degree of polymerization raising is possible 
resin , the reduction is possible cyclic trimer or other reaction 
by-product . 

[0019] 

As for post-treatment method of polyester resin of this 
invention , as though it is an earlierdescription, doing, 
contacting with hot water grain of polyester resin which is 
produced, it dried aforementioned condensation catalyst after 
inactivation and under heating, until next, resin temperature at 
least 60 deg C ago orless, between 0.010 kg water /kg vapors, 
post-treatment which is cooled under vapor atmosphere of 
absolute humidity below isadministered, it makes necessary. 

[0020] 

Here, contact process of hot water of polyester resin grain , 
throws resin grain to for example silo type, or rotating drum 
or other treatment apparatus and supplies hot water , in 
treatment apparatus of batch system , also, hopper type which 
turning, contacting, making efficient does equipment 
regarding the the latter rotating drum , throws resin grain to 
continuous from upper part , Supplying hot water to 
continuous with laminar flow , or countercurrent it isgood 
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70-1 10 deg C. Jtf £L<(± 80-100 deg C <bU il 

* 3 #~6 bib* ui* 5 #~3 &H©i$n-e 

[0021] 

tteft*ttttaa*®tf uxxxjutttt 

a>*«y««-e*«i«Lfc*, Willi. 
g«©ft«*fli::»2&u ®J!§*itt{*£*a) 
±»*y»AU T»*yft«ai**aftLr 

£L<li 90-160 deg C. WlZ$f£L<\* 100-150 
deg C, ftlCjff^LO* 1 10-140 deg C <Dttl£*T 

lc. »B«tt(*©£*¥*. »*L<tt 0.05 m 
g%eiT,3llc»*L<tt 0.03 M*%JslTi& 
arete****. 

[0022] 

fc<£* 60 deg C UTlZtjiZ>3iV<Dm$; 0.010kg 
*/kg»tt* &T©fft»S£©JM*SB«T7? 
*»*tt*Ci£#£fcU 50 deg C 

«TKfts*-e*-r*©tfff 

40 deg C »TI::fc*©^£**©A<MU:»*L 

x.-ttie>©sflE£iTicfc*£-e©M£ 

0.007kg */kg SRI*. KlT©*ft**Sft©SU** 
BST"C#*p-f&a)A<ff*L<. 0.005kg */kg 

ft*. 

[0023] 

IV *©±»*y SALfc»ffitttt(**T»fr 

6ft*-r**»ft(*ic*y**P'r**a. %n 

%<ty&*©T»*&«*-r***P*#ic«ky 
xi*. /u^rt-e»Bfttt(** 
^»a»iccfcyjR*«ia6**«j:35^^»-r** 
a mz&vmzttfvz, *©»©#»«*«: 



continuous system or other any treatment system which it 
does, hot water temperature makes usually 70 -1 10 deg C, 
preferably 80-100 deg C, forms at time of usually 3 min -6 
hours , preferably 5 min -3 hours . 

Because of this, condensation catalyst which remains in resin 
inactivation isdone. 

[0021] 

dewatering after doing, it transports polyester resin grain after 
also, description above hot water contact process , to for 
example hopper type or other drying equipment with for 
example vibrating sieve , Simon cutter or other water cutting 
apparatus , throws resin grain from upper part , gas 
permeation does dry gas from bottom and dries. 

At that case it is good even with atmospheric air , as dry gas , 
but until dry air , or dry nitrogen is desirable, preferably 
90-160 deg C, furthermore underheating preferably 100-150 
deg C, particularly preferably 1 10-140 deg C, moisture 
content of resin grain , preferably 0.05 weight % or less , 
furthermore isbelow preferably 0.03 wt% it dries. 

[0022] 

Regarding to this invention, after description above drying 
case whereit cools humidity of atmosphere being important, 
until resin temperature atleast 60 deg C ago or less, between 
0.010 kg water /kg vapors,it cools under vapor atmosphere of 
absolute humidity below to makenecessary, until at least it 
becomes 50 deg C or less, that to do, itis desirable At least 
because it becomes 40 deg C or less, that furthermore it 
isdesirable to do. 

Until it becomes those temperature or lower of also, , between 
0.007 kg water/kg vapors, it is desirable to cool under vapor 
atmosphere of the absolute humidity below, 0.005 kg water 
/kg vapors, furthermore it isdesirable to cool under vapor 
atmosphere of absolute humidity below. 

resin temperature absolute humidity of aforementioned range 
excess, and vapor atmosphere with aforementioned range 
excess, maintains resin grain after the post-treatment becomes 
difficult in low moisture content . 

[0023] 

Furthermore as for this cooling, system , which it cools with 
the cooling gas which while maintaining flowing state , 
supplies resin grain from the bottom making use of system , 
fluidized bed type equipment which is cooled making use of 
for example hopper type equipment ,with cooling gas which 
supplies resin grain which is thrown from the bottom , from 
upper part or, While pneumatic transport doing resin grain 
inside pipe with cooling gas , itdoes with system etc which it 
cools it is possible , at thatcase it is possible, as thing which 
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[0024] 

icj:y[*a***&«a>att©*&tfse>*i 



[0025] 

»&*i*WB<D£**l4.»*L<li 0.15 a 
*%ttT*»-»*L<l4 0.10 fiS%«T.*$ 
lc#*L<l4 0.07 s*%aTtt-*ctA<-e# 

So 

[0026] 

[SIMM 



BIT, *»«I^J:9*«WtMlcBllllzRWr 
*^**WI*-t©BB*llitftl^lRyjaTO 
HJ6«lcBBS$tiSta>T*l4^l>o 

[0027] 

EttS^U7*;Ht 1,000 fiSSfstx^b 
564 «ftg|5i^a^Mlc«^1-S 

<t*ic sgatLTjE«ii*ji«wicaftiL 
xmWs a^scti^yx^y-saisu - 

(DX^U— l &S©xxTjMb£JS*§.# 

f£i£U ^©PS. 260-265 deg C ©£l£* 

E"C 0.005~0.043MPa <DE2jTT*x;Vf ;Mb& 



uses nitrogen or other inert gas as cooling gas ,but it is 
desirable to use air from economic aspect. 

As for temperature of also, cooling gas , it is desirable to 
make 35 deg C orless, furthermore it is desirable to make 25 
deg C or less. 

[0024] 

When air is used as cooling gas , when external air 
temperature and humidity arelow, also fact that condition of 
aforementioned absolute humidity as the cooling gas is 
satisfied it is possible, but demoisturizing it does 
becauseusually condition of aforementioned absolute 
humidity is satisfied, itbecomes necessary, but as 
demoisturizing method , Making use of for example 
molecular sieve or other adsorbent method adsorptive 
elimination of doing moisture in the air . Compressing cooling 
atmospheric air , method or other known method which 
demoisturizing is done istaken by dew condensation doing 
moisture . 

[0025] 

preferably 0.1 5weight % or less , furthermore it can designate 
moisture content of resin which isacquired by post-treatment 
method of polyester resin of this invention , as preferably 0. 1 
Oweight % or less , particularly preferably 0.07weight % or 
less . 

[0026] 

[Working Example(s)] 

this invention furthermore is explained in detail below, with 
Working Example ,but if this invention does not exceed gist , 
it is not something whichis limited in Working Example 
below. 

[0027] 

Working Example 1 

As in slurry preparation tank , high purity terephthalic acid 
l,000parts by weight and ethyleneglycol 564 parts by weight 
are supplied to continuous the slurry preparation tank , and 
making use of continuous polymerization equipment where 3 
-stage where 2 -stage whereit is connected to linear array to 
that are connected to linear array to the esterification reaction 
vessel of esterification reaction vessel , and second step 
consist of condensation polymerization tank , adding the 
orthophosphoric acid to continuous as stabilizer , agitating 
and slurry ismanufactured by mixes, esterification reaction 
vessel , of first step it transported this slurry to continuous 
next in esterification reaction vessel of second step , at that 
occasion, by temperature , cage pressure of 260 -265 deg C 
esterification reaction doing under pressure of 0.005 - 0.043 
MPa , the germanium dioxide it added to continuous in also, 
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[0028] 

fc@£ttJ£A< o.58di/ g -efcy, aTlcs-r 

;U^x^AJ^<kLT©£*rfi. Xtf»Ht£» 
©«KT-£LT©S*iftl**-t*i**i. 
61ppm. 30ppm Trfcofco 

[0029] 

fttt-££i*T 30 deg c -easufco 



[0030] 

**BStT-e i6o deg c ic«i#Lfc«*Msa<b 

206 deg C T? 18 tifTSUMf&t&ZtlzMmiBM. 

S&*ifc»B©H*ttSl* 0.74dl/g Trfcofco 
[0031] 

5lttli*T. ^b*ifc@ffifi$i^7tx 0 yxx^ 
MB*??*, *?/<-S©»*fttt««Sfi 
lca«Wlc»2£L. *©±9*y»B^:f£ 
ttlS«fc*lc % *©T»*y 93 deg c <D&* 
Satt»lC«fSL.»Blftra* 2.5 BtlBfcLT 



second step as condensation catalyst . 

Continuing, extracting from removal port which condensation 
polymerization tank , of first step the condensation 
polymerization tank , of second step furthermore transports 
esterification reaction product which it acquiresto continuous 
next in condensation polymerization tank of third step , at that 
occasion, with temperature , absolute pressure of 273.5 - 
278.5 deg C melt condensation polymerization doing under 
vacuum of2.81 - 0.22 kPa , is provided in bottom part of 
condensation polymerization tank of third step in strand , after 
water cooling , polyester resin of chip was produced by 
cutting off with cutter . 

[0028] 

inherent viscosity which was measured due to method which 
is shown belowbeing 0.58 dl/g , it measured resin which it 
acquires, due to the method which is shown below also, , 
content as phosphorus atom of the content , and phosphorus 
compound as germanium atom of germanium compound , 
respectively, was 61 ppm , and 30 ppm . 

[0029] 

Melting <inherent viscosity >resin specimen , in mixed 
solvent of phenol /tetrachloroethane (weight ratio 1/1 ), it 
measured with 30 deg C making use of Ubbelohde 
viscometer . 

<germanium atom , content of phosphorus atoms >resin 
specimen , under sulfuric acid existing quantification was 
done with hydrogen peroxide with conventional method after 
ashing , complete decomposition , fixed concerning those 
which areforgiven, with plasma photoemission spectrometry 
with distilled water . 

[0030] 

Next, supplying polyester resin chip which is acquired, to 
continuous inside the stirred crystallizer which under nitrogen 
atmosphere is kept in 1 60 deg C after preparatory 
crystallization ,drying, continuing, it supplied to continuous in 
solid phase condensation polymerization equipment of the 
column type , under nitrogen atmosphere , solid phase 
condensation polymerization it did under ambient pressure , 
by 1 8 -hour heating with 206 deg C. 

inherent viscosity of resin which it acquires was 0.74 dl/g . 

[0031] 

Continuing, as it transports solid phase condensation 
polymerization polyester resin chip which it acquires, to 
continuous in hot water contact process equipment of hopper 
type , supplies resin chip from upper part , tosupply hot water 
of 93 deg C than bottom to continuous , contactingwith hot 
water with residence time as 2.5 hours , after inactivation , 
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[0032] 

(^g 80mm. iS£ 25mm (DSMffltDT^US-^ 
f^PirttlSrDSF-llS ^J)ICT 140 deg C T? 2 B# 

•V^lC^ggfS*4^ 20g £A*U ff*Lfc[B(g)] 
H±ej»«l=T 140 deg C 1? 2 l$fflttJft$ 
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MLfcCC(g)] 0 



^tK¥(%)=C(b-C)/(B-a)] x ioo 

[0033] ' 

0.0042kg */kg ^gU7>^£#£PSH*£LTl>£ 
*«lt*CtlC*y,«H8^^©»*36*45 deg 

»&ftfc1ltlll^?a>#**i*» 0.06 fig%-c 

[0034] 

MM 2 

fttfftfteLT. ttttSK 0.0093kg 7k/kg 

temzmmuz. 

[0035] 

*»«<*i:LT» £*ta* o.oi9ikg */k g 
mmznfoUz* 
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dewatering to do condensation catalyst in resin with dewaterer 
of screen type, next, As it transports to continuous in drying 
equipment of hopper type , supplies the resin chip from upper 
part , it supplied air of 140 deg C than the bottom to 
continuous at quantity of 2,600 nm <sup>3 </sup>/hr , it 
dried residence time as 1 .4 hours . 

At that occasion, when it measured due to method which 
shows the moisture content of resin chip which sampling is 
done, below with inlet and outlet of drying equipment , they 
were 0.85 weight %, 0.02 wt% respectively. 

[0032] 

With hot air type electricity constant temperature dryer (It is, 
tin factory supplied "DSF-1 1 S form ") 2 hours drying 
aluminum cup for measured weight of <moisture content 
>internal diameter 80mm , height 25mm with 140 deg C, 1 
hour leaving later, the measured weight it did inside silica gel 
dessicator and {A (g )}, next, it inserted resin specimen 
approximately 20 g in aluminum cup , after {B (g )} which 
measured weight isdone, with same as above dryer 2 hours it 
dried with 140 deg C, 1 hour leavinglater, measured weight 
did inside silica gel dessicator {C (g )}. 

From those measured weight results, with formula below, 
moisture content in the resin was calculated. 

moisture content (%) = {(B-C ) / (B-A )} X 100 

[0033] 

Continuing, it transported resin chip which it dries, to 
continuous in cooling apparatus of fluid ized bed type , while 
maintaining flowing state , until temperature of resin chip 
becomes 45 deg C, air of absolute humidity 0.0042kg water 
/kg air byas cooling gas blowing from bottom , it cooled resin 
chip . 

moisture content of resin chip which it acquires was 0.06 
weight %. 

[0034] 

Working Example 2 

As cooling gas , outside uses air of absolute humidity 
0.0093kg water /kg air , the post-treatment was executed to 
similar to Working Example 1 . 

moisture content of resin chip which it acquires was 0.09 
weight %. 

[0035] 

Comparative Example 1 

As cooling gas , outside uses air of absolute humidity 

0.0 1 9 1 kg water /kg air , the post-treatment was executed to 

similar to Working Example 1 . 
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moisture content of resin chip which it acquires was 0. 17 
weight %. 

[0036] 

Comparative Example 2 

post-treatment of hot water contact process or drying was not 
administered, resin chip after solid phase condensation 
polymerization , was at once introduced into cooling 
apparatus of fluidized bed type ,outside uses air of absolute 
humidity 0.0214kg water /kg air as cooling gas , the 
post-treatment was executed to similar to Working Example 
1. 

As for moisture content in cooling apparatus inlet of resin 
chip , moisture content in 0.01 weight %, cooling apparatus 
outlet was 0.03 wt% . 

[0037] 

[Effects of the Invention] 

According to this invention , with polyester resin which 
administers hot water contact process for inactivation of 
condensation catalyst , low moisture content is maintained to 
bepossible, therefore, it possesses moldability which is 
stabilized, canacquire useful polyester resin in especially 
injection blown bottle or other formation, post-treatment 
method of the polyester resin can be offered. 
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